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WE CLAIM: 



2. 



A conjugate comprising a bacterial superantigen and an antibody moiety, wherein 

the superantigen is a low titer superantigen comprising regions A to E, which 
region A is a TCR binding site, and regions B to E determiije the binding to MHC 
class II molecules; and 

the amino acid sequence of the superantigen is ^substituted so that no more 
than 15 amino acid residues in region A are replaced with different amino acids, 
such that the substituted superantigen has reduced/seroreactivity compared to the 
superantigen from which it is derived; 

and wherein the antibody moiety^is-a^full length antibody or any other 
molecule binding antibody actjy£iragment,/wfyich is directed against a cancer- 
associated cell surface structure. 

The conjugate of claim 1, wherein the Aup€$ntigen is selected from the group 
consisting of staphylococcal enterotoxin (S>Ef, a Streptococcus pyogenes exotoxin 
(SPE), a Staphylococcus aureus wdk /shock-syndrome toxin (TSST-1), a 
streptococcal mil/ogenic exotoxin (ST^m/a^ a strep tococcaJ^up^fantigen (SSA). 



The conjugate o 



claim 2, wherry the staphylococcal enterotoxin is staphylococcal 



enterotoxin A (SEA). 

The conjugate of claim 2, wherein the staphylococcal enterotoxin is staphylococcal 
enterotoxin E (SEE). 

The conjugate of claim 4, wherein the amino acid residue positions in region A to be 
replaced are selected fronythe group consisting of 20, 21, 24, 27, 173 and 204. 

The conjugate of claim f further comprising substitutions of no more than 15 amino 
acid residues in region j 

The conjugate of claim 6, wherein the mutations in region C occur at the amino acid 
residue positions selected from the group consisting of 79, 81, 83 and 84. 
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The conjugate of claim 7 further comprising substitutions of no/nore than 15 amino 
acid residues in region E. 

The conjugate of claim 8, wherein the mutation is at anpfino acid residue position 
227. ' 



A conjugate comprising a bacterial superantigen and an antibody moiety, wherein 

the superantigen is a low titer superantigen comprising regions A to E, which 
region A is a TCR binding site, and regions B to^E determine the binding to MHC 
class II molecules; and 

the amino acid sequence of-the'superafttigen is substituted so that no more 
than 15 amino acid residups^in region R arsSjreplaced with different amino acids, 
such that the substituted superantigen Jiasyreduced seroreactivity compared to the 
superantigen from vftiich it is derived* 

and wherein the antibody moimj^is a full length antibody or any other 
molecule birring antibopy active fr^grpent, which^is-^difected against a cancer- 

stxire. 



associated cell surface st 



The conjugate of clajm 10, wheraln the superantigen is selected from the group 
consisting of stapjaylococcal enterotoxin (SE), a Streptococcus pyogenes exotoxin 
(SPE), a Staphylococcus aureus toxic shock-syndrome toxin (TSST-1), a 
streptococcal mitogenic exotoxin (SME) and a streptococcal superantigen (SSA). 

The conjugate of claim 11, wljerein the staphylococcal enterotoxin is staphylococcal 
enterotoxin A (SEA). 

The conjugate of claim 1 1 /wherein the staphylococcal enterotoxin is staphylococcal 
enterotoxin E (SEE). 

The conjugate of claim/l3, wherein the amino acid residue positions in region B to 
be replaced are selected from the group consisting of 34, 35, 39, 40, 41, 42, 44, 45 
and 49. 



A conjugate comprising a 




superantigen and an antibody moiety, wherein 
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. / 

the superantigen is aloj^-titer superantigen comprising,regions A to E, which 

region A is a TCR binding site, and regions B to E det^tfnine the binding to MHC 

class II molecules; and 

the amino acid sequence of the superantigen is substituted so that no more 
than 15 amino acid residues in region Cyare replaced with different amino acids, 
such that the substituted superantigen/nas reduced seroreactivity compared to the 
superantigen from which it is derived; 

and wherein the anybody moiety is a full length antibody or any other 
molecule binding antibe*Sy active fragment, which is directed against a cancer- 
associated cell surfaee structure. 

The conjugate of claim 15, wherein the superantigen is selected fro*6 the group 
consisting of staphylococcal enterotoxin (SE), a Streptococcus pyogenes exotoxin 
(SPE), a Staphylococcus aureus toxic shock-syndrome yfoxin (TSST-1), a 
streptococcal mitogenic exotoxin (SME) and a streptococcaj/superantigen (SSA). 

The conjugate of claim 16, whereiryflie staphytacoccaLenterotoxin is staphylococcal 
enterotoxin A (SEA). 



The conjugate of claim 16, ^herein the sr 
enterotoxin E (SEE). 



fococcal enterotoxjn'is staphylococcal 



The conjugate of claim 18] wherein the a^nino acid residue positions in region C to 
be replaced are selected from the e ^up^onsisting of 74, 75, 78, 79, 81 /83)and 84. 

The conjugate of claim 19 fruther comprising substitutions of no more than 15 
amino acid residues in region A. 



The conjugate of claim 20, 
acid residue positions sel, 
204. 



the substitutions in region A occur at the amino 
le group consisting of 20, 21, 24, 27, 173 and 



The conjugate of claim 21 further cdmprising substitutions of no more than 15 
amino acid residues in region E, 
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23. The conjugate of claim 22, wherein the mutation is at amino acid residtfe position 
227. 

24. The conjugate of claim 23, wherein the SEE amino acid sequence includes the 
substitutions of R20G, N21T, S24G,^7K^K79E, K81E, K83§^84S and 1)2275 



25. 

26. 

27. 
28. 
29. 
30. 

31. 
32. 
33. 

34. 



The conjugate of claim 23, wherein the SEE amino acid/sequence includes the 
substitutions of R20G, N21T, S24GCR2©, K79E, K81E^S^ K84S andlD227AT 

The conjugate of claim 22, wherein the superantigen hps the amino acid sequence of 
SEQ ID NO: 2„ 

The conjugate of claii& 15, wherein the antibody moiety is a Fab fragment. 
The conjugate of claim 27, wherein the Fab fragment isiC215Fab. 



The conjugate of c laim 27, wherein the Fajjf fragment iSv5T4Fab^) 

The conjugate of claim 29, wherein the /superantigen has the amino acid sequence of 
SEQ ID NO: 1. 

The conjugate of claim 27 further Comprising a cytokine. 

The conjugate of claim 30, wherein the cytokine is an interleukin. 

The conjugate of claim 31, ^herein the |nterleukin is EL2 or a derivative thereof 
having essentially the samyoiological activity of native IL2^ 

The conjugate of claim Y5, wherein said cancer is selected from the group consisting 
of lung, breast, coloq< kidney, pancreatic, ovarian, stomach, cervix and prostate 
cancer. 



35. A conjugate comprising a bacterial superantigep^nd an antibody moiety, wherein 

the superantigen is a/owtitepst^erantjgen comprising regions A to E, which 
region A is a TCR binding site(J^cKi£gi<5ns B to E determine the binding to MHC 
class II molecules; anc 
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36. 



37. 



38. 



39. 



the amino acid sequence of the superantigen is substituted so that no more 
than 15 amino acid residues in region D are replaced with different amino acids, 
such that the substituted superantigen has reduced seroreactivitj/compared to the 
superantigen from which it is derived; 

and wherein the antibody moiety is a full length Antibody or any other 
molecule binding antibody active fragment, which is greeted against a cancer- 
associated cell surface structure. 

The conjugate of c laim 34, wherein the superantigen is selected from the group 
consisting of staphylococcal enterotoxin (SE), a Streptococcus pyogenes exotoxin 
(SPE), a Staphylococcus aureus toxig^^ock-syndrome toxin (TSST-1), a 
streptococcal mitogenic exotoxin (SME) and ayqtreptococcal superantigen (SSA). 



The conjugate of c laim 36 5j jvtierein the stajj 
enterotoxin A (SEA). 



>coccal enterotoxin is staphylococcal 



The conjugate of claim 36, wherein th^j^phylococcal enterotoxin is staphylococcal 
enterotoxin E (SEE0. 

The conjugate of fclaim 37, wWean tne antacrScifl'residue positions in region D to 
be replaced are selected from the group consisting of 187, 188, 189 and 190. 



40. A conjugate comprising a bacterial superantigen and an antibody moiety, wherein 

the superantigen is/a low titer superantigen comprising regions A to E, which 
region A is a TCR binding site, and regions B to E determine the binding to MHC 
class II molecules; anc 

the amino acid sequence of the superantigen is substituted so that no more 
than 15 amino acifl residues in region E are replaced with different amino acids, 
such that the sut/stituted superantigen has reduced seroreactivity compared to the 
superantigen from which it is derived; 
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43. 
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and wherein the antibody moiety is a full length antibody oj/any other 
molecule binding antibody active fragment, which is directed against a cancer- 
associated cell surface structure. 

The conjugate of claim 39, wherein the superantigen is selected from the group 
consisting of staphylococcal enterotoxin (SE), a Streptococcus pyogenes exotoxin 
(SPE), a Staphylococcus aureus toxic shock-syndrome toxin (TSST-1), a 
streptococcal mitogenic exotoxin (SME) and a streptococcal superantigen (SSA). 

The conjugate of claim 41, wherein the staphylococcal enterotoxin is staphylococcal 
enterotoxin A (SEA). 

The conjugate of c laim 41, wherein the staphylococcal enterotoxin is staphylococcal 
enterotoxin E (SEE). 



44. 



The conjugate of claim 42; wherein the' 
be replaced are selected from the grouj 
227. 



ino acid residue positions in region E to 
consisting of 217, 220, 222, 223, 225 and 



45. 



46. 



The conjugate/of claim 4/ fuph/r /Comprising substitutions of no more than 15 
amino acid residues in region A} 



The conjug 
acid residue 
204. 



■ claim 44, wjierein 



select 



suhstitutit5ns^i^egion A occur at the amino 
d from the group consisting of 20, 21, 24, 27, 173 and 



47. 



48. 



49. 



The conjugate of clairyf 45 further comprising substitutions of no more than 15 
amino acid residues in/region B. 

The conjugate of churr> 46, wherein the substitutions in region B occurs at the amino 
acid residue positpns selected from the group consisting of 34, 35, 39, 40, 41, 42, 
44, 45 and 49. 

The conjugate/of claim-47 further comprising substitutions of no more than 15 
amino acid residues in region C. 
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50. The conjugate of claim 48, wherein the substitutions in region C occur^t the amino 
acid residue positions selected from the group consisting of 74, 78, 79, 81, 83 
and 84. 



51. 



The conjugate of claim 49 further compiling sujbsj^ 
amino acid residues in region D. 



ms of no more than 15 



52. 



53. 



54. 



55. 



The conjugate of claim 50, wherein the substituji^r^in^egieft^occurs at the amino 
acid residue positions selected from the gr^rfg^ptfnsisting of 187, 188, 189 and 190. 

A pharmaceutical composition comprising a therapeutically effseffve amount of a 
conjugate, wherein said conjugate comprises a bacteriaj/superantigen and an 
antibody moiety, wherein 

the superantigen is a low titer superantigen jz?6mprising regions A to E, which 
region A is a TCR binding site, and regions JS/(o E determine the binding to MHC 
class II molecules; and 

the amino acid sequence of th^ superantigen is substituted so that no more 
than 15 amino acid residues in region C are replaced with different amino acids, 
such that the substituted superg(htigen has reduced seroreactivity compared to the 
superantigen from which it is^derived; 

and wherein the /antibody moiety is a full length antibody or any other 
molecule binding antipody active fragment, which is directed against a cancer- 
associated cell surface structure. 

The pharmaceutical composition of claim 52, whereu^the superantigen is selected 
from the group consisting of staphylococcal epferotoxin (SE), a Streptococcus 
pyogenes exotoxin (SPE), a Staphytocojocus /aureus toxic shock-syndrome toxin 
(TSST-1), a streptococcal mito^genic jj^xotoxin (SMIj^and a streptococcal 
superantigen (SSA). 

The pharmaceutical compositi^rK of/ c laim 54, wherein the staphylococcal 
enterotoxin is staphylococcal fi^terotoxin A (SEA). 
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56. The pharmaceutical composition of c laim, 54, whereii>/the staphylococcal 
enterotoxin is staphylococcal entero toxin E (SEE). 

57. The pharmaceutical composition of c laim. 55, Wfierein the amino acid residue 
positions in region C to be replaced ^re selp^^y from the group consisting of 74, 75, 
78, 79,81, 83 and 84. 

58. The pharmaceutical composition lof d^im fl6 further comprising substitutions of no 
more than 1 5 amino acid residuesVn regjtfn A. 

59. The pharmaceutical composition of c laim 5 7, wherein the substitutions in region A 
occur at the amino acid^esidue positions selected from the group consisting of 20, 
21,24, 27, 173 andjjj?. 

60. The pharmaceutical composition of claim 58 further composing a substitutions of 
no more than 15 amino acid residues in region E. 

61. The pharmaceutical composition of claim 59, wherem the mutation is at amino acid 
residue position 227. 

62. The pharmaceutical composition of claim 60, wherein the SEE amino acid sequence 
includes the substitutions of R20G, N21T, S^4G, R27K, K79E, K81E, K83S, K84S 
and D227S. 

63. The pharmaceutical composition of clai^n 60, wherein the SEE amino acid sequence 
includes the substitutions of R20G, f^lT, S24G, R27K, K79E, K81E, K83S, K84S 
and D227A. 

64. The pharmaceutical composition of claim 59, wherein the superantigen has the 
amino acid sequence of SEQ ID NO: 2. 

65. The pharmaceutical composition of claim 52, wherein the antibody moiety is a Fab 
fragment. 

66. The pharmaceutical composition of claim 64, wherein the Fab fragment is C215Fab. 

67. The pharmaceutical composition of claim 6 4, wherein the Fab fragment is 5T4Fab. 
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68. 

69. 
70. 
71. 

72. 



73. 



74. 



The pharmaceutical composition of c laim 67, whereip/the superantigen has the 
amino acid sequence of SEQ ID NO: 1 . 

The pharmaceutical composition of claim 64 fimher comprising a cytokine. 

The pharmaceutical composition of clanai 67, wherein the cytokine is an interleukin. 

The pharmaceutical composition/* clainj 68, wherein the interleukin is IL2 or a 
derivative thereof having essepfrally the same biological activity of native IL2. 

The pharmaceutical comjiosition of claim 52, wherein said cancer is selected from 
the group consistingvof lung, breast, colon, kidney, pancreatic, ovarian, stomach, 
cervix and prostate/cancer. 

A method of treating cancer in a mammal by activation of ti*e immune system of 
said mammal comprising administering to said mammal a/ttierapeutically effective 
amount of a conjugate, wherein said conjugate compiles a bacterial superantigen 
and an antibody moiety, wherein 

the superantigen is a low titer superantigen comprising regions A to E, which 
region A is a TCR binding site, and-reg\on/ B to E determine the binding to MHC 
class II molecules; and 



the amino acid sequence of tWe y 
than 15 amino acid residues in vegiof 
such that the substituted superamige 



iperantigen is substituted so that no more 
are replaced with different amino acids, 
s reduced seroreactivity compared to the 



superantigen from 



vhich it is derive 




and wherein the antibody moiety fiilL lengm antibody or any other 
molecule binding Wiboc^/active fragment, which is directed against a cancer- 
associated cell surfacesmxcture. 

The method of cl ain/ 7L wherein the superantigen is selected from the group 
consisting of staphylococcal enterotoxin (SE), a Streptococcus pyogenes exotoxin 
(SPE), a Staphylococcus aureus toxic shock-syndrome toxin (TSST-1), a 
streptococcal mitocenic exotoxin (SME) and a streptococcal superantigen (SSA). 
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75. The method of claim 74, wherein the staphylococcal entero)<fxin is staphylococcal 
enterotoxin A (SEA). 

76. The method of claim 74, wherein the staphylococcal ^nterotoxin is staphylococcal 
enterotoxin E (SEE). 

77. The method of claim 74, wherein the amino acid/esidue positions in region C to be 
replaced are selected from the group consistingyof 74, 75, 78, 79, 81, 83 and 84. 

78. The method of claim 75 further comprisingysubstitutions of no more than 15 amino 
acid residues in region A. 

79. The method of claim 76, whereirj^the Substitutions in region A occur at the amino 
acid residue positions selec^ea from j|ne group consisting of 20, 21, 24, 27, 173 and 
204. 

80. The method of claim 77 furtl^r/jpoi^prising a substitutions of no more than 15 
amino acid residues in region . 



8 1 . The method of claim 78, wnerd 



82. 



83. 



The methoc 
substitution! 

The methoc 



e mutation is at amino acid residue position 227. 



of claim 79,ywherein the SEE amino acid sequence includes the 
of R20G, N21T, S24G, R27K, K79E, K8 1 E^K83sTk84S and D227S. 



s gf gtenm 79, wherein the SEE amino acid sequence includes the 



substitutions of R20G, N21T, S24G, R27K, K79E, K81E, K83S, K84S and D227A. 

84. The method of c lgim 78, wherein the superantigen has the amino acid sequence of 
SEQIDNO: 2. 

85. The method oivclaim 71, wherein the antibody moiety is a Fab fragment. 

86. The method of claim 83, wherein the Fab fragment is C215Fab. 

87. The method of claim 83, wherein the Fab fragment is 5T4Fab. 

88. The method of cl^im 87, wherein the superantigen has the amino acid sequence of 
SEQIDNO: 1. 
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89. The method of claim 83 further comprising a cytokine. 

90. The method of claim 86, wherein the cytokine is an interleukin. 

91. The method of claim 87, wherein th<//iMerleukin is IL2 or a derivative thereof 
having essentially the same blological/a^/ity of native IL2. 

92. The method of claim 71, wherein/^aieb^arosg r is sele gted-from the group consisting 
of lung, breast, colon, kidn^y/g^iicreatic, ovarian, stomach, cervix and prostate 
cancer. 
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